Abstract
(field) significant climatic trends are then qualitatively compared with the trends in discharge 23 out of corresponding sub-regions. Over the recent period (1995-2012), we find a well agreed 24 warming and drying of spring season (field significant in March) and a rising early-melt 25 season discharge from most of the sub-regions, likely due to a rapid snowmelt. In stark 26 contrast, most of the sub-regions feature a field significant cooling within the monsoon period 27 (particularly in July and September), which coincides well with the main glacier melt season. 
51
Unlike major river basins of the South and Southeast Asia that feature extensive summer 52 monsoonal wet regimes downstream, the lower Indus basin is mostly arid and hyper-arid and 53 much relies upon the meltwater from the UIB (Hasson et al., 2014b) .
54
In view of high sensitivity of the mountainous environments to climate change (MRI, 2015; 
134
In this study, we present a first comprehensive and systematic hydroclimatic trend analysis 135 for the UIB based on ten stream flow, six low-altitude manual and 12 high-altitude automatic 136 weather stations. We apply the MK trend test over serially independent hydroclimatic time 137 series for ensuring the existence of a trend while its true slope is estimated by the Sen's slope 
153
The hydrology of the UIB is dominated by the precipitation regime associated with the year- Gilgit are mainly snow-fed while Hunza, Shigar and Shyok are mainly glacier-fed sub-basins.
179
The strong influence of climatic variables on the generated melt runoff suggests high 180 vulnerability of spatio-temporal water availability to climatic changes. This is why the UIB 181 discharge features high variability -the maximum mean annual discharge is around an order 182 of magnitude higher than its minimum mean annual discharge, in extreme cases. Mean
183
annual UIB discharge is around 2400 m 3 s -1 , which contributing around 45% of the total 184 surface water availability in Pakistan, mainly confines to the melt season (April-September).
185
For the rest of year, melting temperatures remain mostly below the active hydrologic 186 elevation range, resulting in minute melt runoff (Archer, 2004 adopted to derive discharges out of ungauged identified sub-regions (Table 1) .
297
We have considered the combined drainage area of Shyok and Shigar-region as UIB-Central
298
and the drainage area of Indus at Kharmong as UIB-East (Fig. 2) . The rest of the UIB is 299 named as UIB-West (Fig. 2) , which is further divided into upper and lower parts due to their 300 distinct hydrological regimes. Here, these regimes are identified based on the timings of 301 maximum runoff production from the median hydrographs of each hydrometric station.
302
According to such division, UIB-West-lower and Gilgit are mainly the snow-fed while Hunza 303 is mainly the glacier-fed (Fig. 3) significant negative trends separately for each of 1000 resampled networks using Eqn. 10:
318
Where n denotes total number of stations within a region and $ ' denotes a count for 319 statistically significant trend (at 90% level) at station, i. Then, the empirical cumulative 320 distributions $ % were obtained for both counts of significant positive trends and counts of 321 significant negative trends, by ranking their 1000 values in an ascending order using Eqn.11:
Where r is the rank of $ % and / denotes the total number of resampled network datasets. We If ) % ≤ 0.1 is satisfied the trend for a region is considered to be field significant at 90% level. March and at the low-altitude stations (Table. 4 and Fig. 4 ). In contrast, during the monsoon 344 (July-October) and in February, most of the stations suggest cooling, which being similar in 345 magnitude amid low-and high-altitude stations, dominates in September followed by in July 346 in terms of both magnitude and statistical significance (at 12 and 5 stations, respectively).
347
Moreover, the observed cooling dominates the observed warming. For the rest of the months,
348
there is a mixed response of mostly insignificant cooling and warming trends. On a typical 349 seasonal scale, there is a high agreement on spring warming, summer and autumn cooling but 350 a mixed response for winter and annual timescales.
351
While looking only at long-term trends ( September has been shifted to July-October.
357
Mean minimum temperature
358
The dominant feature of Tn is November-June insignificant warming, which contrary to 359 warming in Tx, is observed higher at the high-altitude stations than at the low-altitude 360 stations (Table 4 and scale, on which warming trends (significant at 5 stations) dominate instead of cooling trends.
372
While looking only at low-altitude stations ( September, followed by in July and October (significant at 10, 4 and 1 stations, respectively).
380
In contrast, warming dominates in March, which is significant at five stations. Additionally, observed at low-altitude stations (Table 6 ) is mainly restricted to March and May, and to 397 some extent, October and December over the period 1995-2012 (Table 4) .
398
Total precipitation 399 Generally, March-June months are featuring decreasing precipitation trends, which are 400 significant at 7, 5, 2 and 4 stations, respectively (Table 5 and Fig. 4) Tables 5 and 6 ). 
Water availability

549
The long-term discharge tendencies are consistent with earlier reports from Khattak et al.
550
(2011) for Indus at Kachura, and UIB and from Farhan et al. (2014) glacier melt regimes all together can result in a sophisticated alteration of the hydrological 577 regimes of the UIB, and subsequently, the timings of the downstream water availability.
578
Although discharge change pattern seems to be more consistent with the field significant 579 temperature trends, indicating cryospheric melt as a dominating factor in determining the 580 UIB discharge variability, it can also be substantially influenced by changes in the 581 precipitation regimes. For instance, monsoonal offshoots intruding into the study region 582 ironically result in declining river discharge (Archer, 2004 
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